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(57)Abstract: 

PROBLEM TO BE SOLVED: To allow highly precise magnetic 
field detection irrespective of external circumference change. 

SOLUTION: Both end parts of a magnetism-sensitive 
amorphous member 3 are fixed to a pair of end part 
supporting parts 5 of a pedestal 1 individually, at least, one 
portion of an intermediate part between the both end parts 
of the amorphous member 3 is formed into a stringing part 
strung to the pedestal 1 without contacting directly or 
through a rigid body. That is, the amorphous member 3 is 
fixed to be supported in its both ends onto the pedestal 1. so 
as to bring at least one portion of the intermediate part into 
substantially hollow wiring. 
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* NOTICES * 



~ Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

'2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A field detecting element including the magnetosensitive amorphous object which consists 
of an amorphous metal, The current source which is connected to the both ends of said 
magnetosensitive amorphous object, and energizes the high frequency current on said 
magnetosensitive amorphous object at a longitudinal direction. In a magnetic impedance sensor 
equipped with the detector section which processes the signal level which has correlation in 
magnetic-properties change of said magnetosensitive amorphous object by the external magnetic 
field, and is outputted to it from said field detecting element It has the plinth which has the edge 
supporter of a pair with which said both ends of said magnetosensitive amorphous object are fixed, 
and supports said magnetosensitive amorphous object The pars intermedia between said both ends 
of said magnetosensitive amorphous object The magnetic impedance sensor characterized by having 
the rack line part arranged without contacting directly through the rigid body to said plinth. 
[Claim 2] It is the magnetic impedance sensor characterized by said all pars intermedia of said 
magnetosensitive amorphous object consisting of said rack line part in a magnetic impedance sensor 
according to claim 1. 

[Claim 3] It is the magnetic impedance sensor characterized by having the solid state switch of the 
pair which said current source is connected in a magnetic impedance sensor according to claim 1 at 
said magnetosensitive amorphous object and serial, and the pulse voltage of a predetermined period 
is inputted, and carries out a reverse action mutually. 

[Claim 4] It is the magnetic impedance sensor characterized by having the sampling circuit section 
which samples said signal level as which said detector section is inputted from said field detecting 
element in a magnetic impedance sensor according to claim 1 synchronizing with the sudden change 
period of the energization current to said magnetosensitive amorphous object 

[Claim 5] In a magnetic impedance sensor according to claim 1 said field detecting element The first 
signal level which has correlation in impedance change of the longitudinal direction 1 half section of 
said magnetosensitive amorphous object at the time of said energization by the external magnetic 
field or said first magnetosensitive amorphous object The second signal level which has correlation is 
outputted to impedance change of the half-section besides the longitudinal direction of said both 
magnetosensitive amorphous object at the time of said energization by the external magnetic field or 
said second magnetosensitive amorphous object. Said detector section is a magnetic impedance 
sensor characterized by outputting the sum of said both signal levels. 

[Claim 6] It is the magnetic impedance sensor which said field detecting element has the pick up coil 
around which said magnetosensitive amorphous object was looped in a magnetic impedance sensor 
according to claim 1, and is characterized by said detector section processing the signal level 
outputted from said pick up coil. 

[Claim 7] It is the magnetic impedance sensor which said detector section has the amplifier into 
which a signal level is inputted from said field detecting element in a magnetic impedance sensor 
according to claim 1, and said amplifier and said field detecting element are held in the same 
nonmagnetic package, and is characterized by arranging said rack line part of said magnetosensitive 
amorphous object without contacting directly through the rigid body to said package. 
[Claim 8] It is the magnetic impedance sensor which said amplifier and said field detecting element 
are held in the same package of nonmagnetic and electric insulation in a magnetic impedance sensor 
according to claim 7, and is characterized by arranging said rack line part of said magnetosensitive 
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* am „mhou S obiect without c Acting directly through the rigid body to 

Cla m 93 Said ma g n^tosens«morphous objeot is a magnetio impeda^Tsensor character^ I by 
-be ng arranged without oontaoting direotly through the rigid body to sa.d se 7 conduC f^ h ' P e ° n o t r 

semfoonduotor ohip with whioh said amplifier was accumulated in the magnet.c .mpedance sensor 

^Sm To] It ^magnetic impedance sensor characterized by having 
end of Taid field detecting element through direct or a voltage amplifier .n a magnetic .mpedance 



fclaTm 13] the junction which connects said wiring and said ^^""^.^""'^ the 
electrically in a magnetic impedance sensor according to claim 1 while ; said edge supporter fixes the 
edge of *d magnetosensftive amorphous object to said plinth - public funds - the magnetic 
^^^^^^^"rZ^^ Plinth which said edge supporter Is 
fixeTon'a d plinth and is joined to said magnetosensitive amorphous object in a magnetic impedance 
sensor according to claim 13. and is characterized by joining said metal member for junction to said 

EES is^^^gnX imSance ^characterized by consisting of a bonding wire to 
which said metal member for junction makes said some of wiring in a magnetic impedance sensor 

S2Sf]» fste magnetic impedance sensor characterized by 

amorphous object with said plinth while said metal member for junction ,s fixed to sa,d plinth ,n a 

censor which said -gnetosens^ve 
Amorphous object has a metal thin film alternatively in the magnetic .mpedance sensor of a 
pub" cation to the part which touches said plinth or said metal member for junction and is 
cha acterized by said metal thin film having the junction nature which was superior to said 
Xe^osensltte amorphous object to both said plinth and said metal member for junction either. 
Sm18]the**~memb^ 

said plinth - ** - the magnetic impedance 
srnsTcharacterized by sealing to non-contact to said magnetosensrtive amorphous object 
rcialm 19] t is the magnetic impedance sensor characterized by having the external terminal wt»ch 
P ?ot"des on the exterlr of said *«* member while said plinth is connected to said edge supporter 
by said wiring in a magnetic impedance sensor according to claim 18 ^ 
[Claim 20] It is the magnetic impedance sensor charactered by said plinth and said **** member 
consisting of a non-magnetic material in a magnetic impedance sensor according to claim 19 
rowm ?11 It is the mawietic impedance sensor characterized by said plinth and said **** member 
o Tstin of an e^tric rnsulation ingredient in a magnetic impedance sensor according to claim 20. 
[cTalm 22] It is the magnetic impedance sensor which has the co,l around wh.ch said 
magnetosensitive amorphous object is looped to non-contact ,n a magnetic "^^^^ 
according to claim 18. and is characterized by holding said coil in said plinth and sa d **** member. 
[Claim 23] ft is the magnetic impedance sensor characterized by arrangmg said ccl on said plinth of 
electric insulation in a magnetic impedance sensor according to claim a. 
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* rciaim 241 It is the magnetic fedance sensor characterized by said co^g pinched by sa.d pl.nth 
and said ^"member'of elecS insulation in a magnetic impedance sensor accordmg to ^clamr ■ * 
-Tciaim 25] In a magnetic impedance sensor according to claim 22, it has the amplrfier wh^h .s fixed 
« IZ Dlinth anTbul in said airtight case. Said amplifier is the magnetosensrt.ve amorphous object 

the output voltage of said amplifier to said wiring term.nal through w.nng. 

amorphous object to said plinth - public funds -junct.cn of elasticty [ object / sa d / 
The manure approach of the magnetic impedance sensor charactered by formmg a 

"nsor ctaracuS^ving'uitrasonic energy to a joint from a group member s,de, JO ,n,ng sa,d 
three nersons and forming a magnetosensitive amorphous object 

plh in the manufacture approach of a magnetic impedance sensor accord.ng to cla.m 30. 

^321 The manufacture approach of the magnetic impedance sensor characterized by making 
said mete memb^Tfor junction deform with said ultrasonic energy, and making the s,de edge edge of 
SejoTof sTd amorphous wire and said plinth cover in the manufacture approach of a magnefc 

SEtS t™Xncoon whlc" has the junction nature more than said plinth and EQC to sa^ 
amorous wire in the manufacture approach of a magnetic mpedance ^"t^Zl^lbv 

-i^d^ 

IcZ M^t is S [cla d im ^7 Wor ] the manufacture approach of the magnetic impedance sensor 
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magnetosensitive amorphous object and sale Iplwth. consist ing of a bonding wire to 

according to claim 39. characterized bv pinching said magnetosensitive 

s^a*=«s:s™^~ts,„ :.«.«.» - — » • 

[Claim 43] the ^ **** member - said magnetosensitive 

impedance sensor according to claim 38 ha « n f_ ? _ „ _ the magn etic impedance 

amorphous object - at least - pars intermedia said ^''"^ amorphous object 

sensor characterized by ^^"^^^SjS^SdW^tta external terminal which 
[Claim 44] It is the magnetic «*^ n ^ r b connected to said edge supporter 

protrudes on the exterior of said **** member wh.le saia piimn 

by said wiring in a magnetic impedance ^^1*^ plinth and said «** member 
[Claim 45] It is the magnetic impedance sensor c ^ ara ^r nca s ensor according to claim 43. 

[Claim 48] It is the magnetic impedance sensor characterized by arranging 

electric insulation in a magnetic coil being pinched by said plinth 

[Claim 49] It is the magnetic impedance sensor chara « e ^*" y ~ sensor according to claim 48. 
and said **** member of electric insulation ,n a magnetic : mpedan ce sensor acc g 
[Claim 50] In a magnetic impedance sensor according to cla, ™ 4 ^ haS amorpnous object 

to said plinth and built in said airtight case^Said •^"^^SJ^^th. input edge into 

t ou^pufvoltage of said amplmer to said ™ ^"coi, around which the 

[Claim 51] The magnetic impedance sensor characterized by navingtne 
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i '• u f tiw. **** memb Awhich it is fixed to said plinth and the o^hg edge **** the pars 
plinth and said **** member is looped imD edance sensor according to claim 38 said 

.amorphous object to sa.d pl.nth Condition of having inserted said 

magnetosensitive amorphous ] - publ.c funds the iconamo ■ _ _ c 

magnetosensitive amorphous object »j, nr , sensor according to claim 52 — 

[Claim 53] the manufacture approach of a ^;^^^^ 0 ^ us ] - public funds - 
setting - junction of elasticity [ object / sa.d / m »« net °*""^ by ^ ^ member and 

the condition of having inserted said ^^^S^SXtS * « im »' da "~ 

three persons, and forming a m^n«o-»^»«^^ °mp e dance sensor characterized by said 

- ■» *• — - approach of 

a magnetic impedance sensor "^J™*?™ JjL. im0edanO e sensor characterized by joining 
[Claim 55] The manufacture approach ^^^^dTSL amorphous wire further with said 
said metal member for junction also to sa,d plinth nearl s« p according to claim 54. 

amorphous wire in the manufacture approac * sensor characterized by joining the 

respectively. ma<rn ^tir imoedance sensor characterized by making 

[Claim 57] The manufacture approach of the -^^ c '^"^ and making the side edge edge of 

amorphous wire in the manufacture approach of a ™™*c mp characterized by 

-^a S ^ 

s h s%ti:c^^ 

^pTc^^ — ic impedance sensor a publication 

£E 60] the plinth which has the .^^^^^X^^^ 
amorphous wire in a magnet.c impedance sensor according 5 to c > d site side 

amorphous wire on both sides of sa.d amorphous - the magnetic 

- public funds - a group member - having - sa.d I Junction puH ,c^ tun alum inum 

metal member for junction and said plinth on a front face. 
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* NOTICES * 

"japan Patent Office is not responsible for any 
damages caused by the use of this trans I at .on. 

I.This document has been transited by compute, So the translation may not reflect the original 

^ r *** S *shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Sf the mention] This invention relates to a .agnatic impedance sensor (it is a,so hereafter 
called MI sensor). 

TscUn of tha Prior Art] The magnatosensWva^^ 

consist of an amorphous mat al. or form , tf ™ C °L Tha high frequency ourrant 

sansor convantionally. To a longrtudmal d,rect,on m the .surface . s componen ts are 

Pulse currant and the step change <"^°™»"£ ™S I surface section of the 
energized. Detect electncally ^^^TJ^^SZi as electrical-potential-difference 
magnetosensitive amorphous object by the external magn detected by the pick 

change of the both ends of a magnetosensrtwe -™^^^«Pl«- °^ ct is proposed as a 
up coil interlinked with the fie d , wh.ch ^ als0 be ca | le d a voltage drop 

^££t££ rrc V e ^urce^r current and a step change current source are 
^Otrr amyous- 

t^Z^^:^^^^^ i— . and the protection .as 

performed. + «o_.„ c ;+;_p amomhous object and wiring, the soldered 

[0005] Moreover, in order to connect ^ m ^"£^^^° l 2 a magnetosensitive 

ioint is proposed conventional y, but s,nc >*r"£*£' _£_£. defect of junction nature over 

wiring to an amorphous metal. 

K2L« to be Solved by tha ^ 

rrmixsrrc^ - - - — - ith 

indoor environment is produced. bj coefflcient of thermal 

[0008] First big internal stress w.ll ar.se wrth ^tousZ^eofthe body by which resin mold 
expansion in a plinth in the ^J^^ U temperature changes a lot. 
immobilization was carried out, and a sensor property w... s sidered on!y | ay i ng on a 

2004/09/16 
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"lightly turned to the substrate, and elastic energization was camedoA 
001 0] However, it turned out that the following problem occurs also .n this ' 

Slfl First if car vibration acts on a interna, stress 

magnetosensitive amorphous object colhdes to ^ ^^t of a collision, the impedance of a 

.will occur on a magnetosens.fve amorphous object at the ja , difference by this 

magnetosensitive amorphous object w.ll change, and a. b.g no.se electnca. pote 

will arise. . magn etosensitive amorphous object to 

[0012] Furthermore, although generat.on of heat arises on tne ™Z attaching a 

energize, by dispersion in the contact degree between them * J^^^^^ of a 
magnetosensitive amorphous object to a substrate " onsequ ent. P y temperature dispersion 
magnetosensitive amorphous object in ^.^'^^^X^^^^^ a senS ° r - 
arises on a magnetosens.tive ™? h ™ and sets it as the purpose to 

- «- — is possib,e in spite of the 

external environmental variation. 
[TiforSolvingtheProb,^ 

according to claim 1. the both ends of a ^ p art of pars intermedia [ at least ] 

nSn^t^ 

characteristics are not changed. mQ „r,*.tnQPnsitive amorphous object is lightly 
[0016] Moreover, as compared with the case ^"i^^^'SSLto according to the 

itrn^^oT^ 

^nteVevented further and hi^precise "^—^ materi a,s. such 
[0017] As the above-mentioned plinth it can form for ^xamp.e w and 

as resin, and glass or '^^^^^S:^^^ * ^ ^ 
constitute two or more components. The edge e"PP°^ r ° * .. h 

one. or may carry out another object formrton an n ^^^r ^e energization to the edge of 
[0018] An edge supporter can be used as the /°" duct '^°™ e materia |) or can on | y be made into 
a magnetosensitive amorphous object (henceforth metal Partner ™£™^2*ion. Of course, as 
the electric insulation material for M^™*"^™^*^, connection with wiring 
for the edge of a magnetosensitive amorphous f'^"XeZllrth^ partner material) may be 

amorphous object may be connected or joined to ,t ^ ^ presentation 

_~s==2s^;==s^^^---- 

wire, and in the shape of a ribbon suitably. ctr : npin a without contacting through the 

[0020] It also contains that the thing here X^c^^r, orliscous 

rigid body directly contacts through flu.d sucr . as a q , 

matter, besides arrangement into a vacuum and a gas. Howler, t 15 useTu y condition) 

air in especia.ly the semantics that P^^^^^^^pS to the pars 
of the magnetosensitive amorphous object by transfer or tne Tore 

2004/09/16 
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'intermedia of a ™^ Mns ^ m °''™ U !^ tfclaim 2 aince all the para intermedia of a 
,[0021] According to ^^^J^^^^M^i rack line part further m a 
ISSZX^SZ^ 1. - above-mentioned effeofiveness can he 

■Lording to olaim 1. Further Since a current source , made mto ^ _ 

which carries out a reverse action into those control electrodes 

magnetosensitive amorphous object at » "" a ^™^™„ i * ed frequency into the solid state swrtch 
at coincidence By inputting ; the pulse voltage of e zed on , magne tosens rt ,ye 

of this pair The current of the steep letter of a so ke « } f the s0 | id state svsrt ch of 

amorphous object only at the state-trans,t,on ^**™£™* iv . amorph ° US ° bJeCt ^ 
this p'air. The power loss of -/^fCpelreThC " a magnetosensitive amorphous object 

synchronizing with the sudden change period o 1* » ^» c , aim 1§ the vario us noise voltage 
amorphous object in a magnefc .mpedance sensor accord, n g ^ ^ ^ 

produced in a magnetosen S .t.ve amorphous object < *™J* gne tosen S itive amorphous object can be 
sudden change period ^^f^^^^^Z^ difference can be improved, 
removed, and the SN rat.o of an output s.gna ^nca^P _ ^ impedance sensor 

[0024] According to the configurat-on ^^^f . pair which has correiation in impedance 
according to claim 1. Further [ ^^^^ ob ? ect 1S added, and ] Or since the s.gnal 
change of both **** of one ^^^J^^^taice change of the magnetosensrt.ve 
level with correlation of a pa.r .s added and used for imp. ^ ^ directlon , the 

amorphous object of the pair Tn these signal levels can be offset and the 

common mode (inphase) no.se compo ; en t t e ^ r d , 7 erence can be improved. 

SN ratio of an output signal electncal potent.al ^f bo !e-mentioned magnetosensitive amorphous 
[0025] In addition, in the configurate us.ng one abov m g agnitude suitable for hard flow 

object a current source is mutually energ-zed m ^^J^^ and a cen ter section, and a 
to between the both ends of a ™^ et ^^^^^ 

=Lr 0 ^ - hard flow on two ve 



amorphous objects. . . 6 ■ ce the coil around which the 

[0026] According to the configurate according toctam^ s from _ ^ 

according to claim 1. Further A hX Z amplLr inputted from a field detechng 

object Since it arranges «^££^£%J^*. rack line part of a magnetosens,t,ve 
element in the same nonmagnehc P°*°&' * na \ * since the temperature to the 
amorphous object directly through he «*d body to a pacKag ^ ^ 

magnetosensitive amorphous *^* e ^i° " nd a n amplifier is shortened further The 
eliminated and wiring between a field detectmi <^™ nt a of Ms wiring can be reduced, reduction 
electromagnetic wave noise £ « duce d further, and the SN ratio of a s.gnal 

of the signal level by res.stance of th» wiring can be reou ^ ^ very ^ frequenoy 

IS ^'oTof tht ^e-rnS^r:^ wave noise dees so the effects 

level is further inputted as a field detecting e e™^* y of dectric insulatio n by 

int^USces^S claim , mounring of high dens. ,s 

2004/09/16 
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" att ained. securing electric in An, ^"^T^^^t"^ 
[0029] Since compaction of the ^"^f" 1 '^™"^ "Wording to claim 7 on the 

•maintenance is carried out in a «*«* *• am P Ufier was 

semiconductor chip w,th which, as for the ™^^ ns ™' ca " n be heW in an IC package if it gets 
accumulated further and a -gnetose„srt,ve amorphous 0 b Je c ■ ^ accordjng t0 lc 

twisted in a configuration according to claim 9. a « 

counting process, and a production process can be *mp' * ad. impedance sensor 

[0030] According to the configuration ^"j££""fi»d ^ d _, a ma gnetosensitive emorphous 
ac cording to claim 1. further, "™* X drop of the magnetosensitive 

object, and the terminal "f**%°L*l>™%°°„ t Zwzatio n or magnetic-properties change of a 
amorphous object at the time of this pulse : as signa , | eV el. 

magnetosensitive amorphous object is input* £££££ the signal level inputted by 
[0031] Especially with ^^r^^^^r^ energization period samples and 
2^-ZSC*S ^"uCt a Jgna, level with a high SN ratio. 

-g^n^— u^ 6 3K? rrRFSotcnen/or magnetic-properties change ,s 

detected especially among this pulse curren *" comp0 nent superimposes many things on the 

[0034] Therefore, only a miscellaneous no sevolteg [™te°™r than a pulse current energization 
signa. level which the detector section ^^^^^ sampling only the signal level of 

Untied noise electrical potential difference can 

from a field detecting element by ^ "^^J^^fi'w detecting element if it does in this 
amplifying after samphng the signal level o*putted trom a ^ current 

way. Besides the noise ^^^^S^^^ from 3 f,dd ****** *T . 
energization period superimposed on the ^1 level o p _ g noise e|ectnca , 

noise electrical potential difference Jgrtotn th pulse current energization period 

potential difference poses a probtam) penoda * ^ J Furthermore, since the voltage of 
superimposed by the above-mentioned ^^^Jl^ amp ,ifi e r. the noise electrical 
the signal level inputted into a sampl.ng «£urt " -^^^j cir P cuit of moreover and after that 
potential difference super.mposed on a sign ,al level m the ^ 6 much more as these results, 
becomes small relatively, and it can a.m at '^oXm 11 "r a magnetic impedance sensor 
[0036] According to the configuration ^ d on a magnetosensitive amorphous 

according* claim l;^^^'^ drop of the magnetosensitive 
object, and the terminal voltage of the pick up « coil °Y magnetic-properties change of a 

amorphous object at the time of this pulse ™^*"^££to r se J on as a signal level, 
magnetosensitive amorphous object is ^V^^^t^STwhioh an end (input edge) 
[0037] Especially with this configuration, since the reset ed of the serie s- 

connects too hastily the other - d <°™ ^through direct or a voltage 

SSS »=SK ^SSl-. - a magnetosensitive amorphous object, a 
signal level with a high SN ratio can be outputted. 

[0038] Hereafter, it explains further. magnetosensitive 
[0039] By this Ml sensor, pulse current by the impedance change of a 

amorphous object and the f^^^^lZ^or magnetic-properties change is 
magnetosensitive amorphous object by the hi- current 

detected especially among this pulse current comDO nent superimposes many things on the 

[0040] Therefore, only a miscellaneous no.~ voH.it [ °™*™™^ , pu P , se curren t energization 
signal level which the detector section t^^^^*^ other than this pulse 
cu :;^ - « series-connection capacitor to fixed 
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'reference veltage, the above-phoned noise electrical potential differed be cut, and an SN 
•BMimhWs^guration, after amplifying suitably the voltage of the signal 

amorphous object becomes simple excellent in adhesion with a 

T00441 As a meta member for junction, the metallic material wruon w _ rt ij- r f nr 

Sosensit^^ 

[0045] according to a ^figuration acco£ g_to d m ^^E* -mber is joined to both a 

^cording toaconfi g uratio„ ^ Jf^ ^L^jT^^^^ 
[0048] the junction which was further fixed to the plinth f**£^^s- since" 

$^J^?.l£^*>»^ ^* ^Jirlbif eXCe " ent dUCtUity 

rcf*r« 

KSflC^ JETS °- a ^sensitive amorphous object, a plinth, and junction - 
Public funds - junction nature with a group member can be .mproved further, 

2004/09/16 
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'[0052] As a metal thin film, gAluminum, etc. can be adopted, for exarifend it is good I also .as a 
object becomes simple. d ^ me mber 

asp: ^™ S o c aim is. *. 

external magnetic field sensibility of a magnetosensitive amorphous object does not 

p^up coil is increased, and improvement in sensibility of the p,ck up co,l can be 

fw5 e 8] a According to the configuration according to claim 23. since the pick up coil is further arranged 
on the pl^h of electric insulation in a magnetic impedance sensor acoordmg to ola.m 22, the 
Br^iX^tSn since the pick up coi, is further pinched 

SSrco^^^ 

caTbe laid on a Plinth and the pick up coil can be fixed only by fixing a **** membe. ^to a pi nth. 

^nduci=r^ 

Tcording to clafm 13. the pars intermedia of a magnetosensitive amorphous object ,s *»«(ed) to 
non-oonLot by t^e plinth and the **** member, and the periphery of these pUnths and a *«* 
membert fu*er looped around the pick up coil. That is, a plinth and a «** member serve as the 

Sr^tVinThls' ^ufacture of a bobbin, installation, and its installation tooth space can 
Z^^^ST^ of halg E pinched the amorphous meta, member by the group 
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member and the plinth - jun£ - public funds - the energy for junc^s given to a joint from a 
fZ^^Z^Z^^^. J* solder, etc. are employable, for 

- between the metal thin films as a group member - further the second junction P 

— it is desirable to make a group member intervene. directlv to a 
[0066] thus, the thing which the head for giving the energy for th.s junction wHI I **** d, jct^to 

notably. _ R manu f ac ture approach of a magnetic 

[0070] according to a conf.gurat.on accordmg to cla.m 28 ' Jh^^nujac tu_ PP _ funds 
impedance sensor according to cla.m 27 — sett.ng — further junction ' i u "« 

joined by friction movement based on supersonic vibration with heating ."y expo 

'heat of the clarification metal side ^*^i7^-* 

^a^sS^ -on an V am J orphous meta, member can be 



r lir , Hc _ u v thp buffer action of a group member, an amorphous metal member oenas our.ng * 
heated, and a temperature rise is not carried out 

2004/09/16 
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group member joins also to the ™^ U d Moreover, since the metal member for 

between an amorphous wire and a plinth can be improveo. iviorcu P | ec t r ic 

manufacture approach of a magnetic impedance ^J^^^S. 3 ^ group member are 

^^^^^ 

amorphous wire between a plinth -d an amorp hous w,re urther ,n ^ ing t0 c|aim 

B5R£^ Sis: - ---- - -t* a group rt m ::o b n e ; ssr: - n m 

Lorphous wire, and a plinth and another object and ^ an* ,ng b *[t hese ] 
m^m^s^at^ 

ft especia„y-the second i"*"^^^-^^-'^ 
^r-trZ^^rZ^"^ a ^amorphous wire - public funds - 

Kc^grat^ 
b^rdr^ 

group member is adopted. momhi>| , -eneciallv FeSiB and a FeCoSiB 

— = - ZZZSXXSZ -^nds - . the a„o y which 

L . .. 2004/09/16 
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uses aluminum or aluminum a^rincipal component as a group ™™**[& opt ** 

public funds - as compared ST the case where other metals are adopted as a groupmemb^ ,t 
-found out that the junction which was markedly alike and was excellent ,n bond.ng : strength and 
conductivity was acquired, inhibiting degradation of the amorphous nature of an amorphous metal 

r0084 b ] er Conventiona.ly, there was no good approach of junction of this kind of , ^JJ^V"^ of 
member since **** of soldering of solder was bad, junction nature was bad, the tempe rat ure r.se : of 
an Tmorphous met al member is large, that amorphous condition got worse, solder melted ,n the polder 
which is an ingredient with the melting point .ower than the alloy wh.ch uses a.unrunun^ . or — as 
a principal component, and resistance welding was not easy ultrasonic jo.nt.ng Moreover, elastic'ty 
metaT such as gold and silver, had bonding strength lower than alum.num. By fr.ct.on movement of 
contact according [ aluminum ] to ultrasonic vibrational energy in this .nvent.cn persons, . a bush 
***? aluminum side is exposed, the scaling film Combine with the oxygen wh.ch contacts the front 
fa« S Z ^orSTou. metal member which surface non-****** was similarly torn by th.s , fncfcon 
and was exposed and remains among them, and reoxidation of the front face of an amorphous metal 
member is also prevented, the clean surface of an amorphous metal member, and junior, , wh.ch 
raTuminum - public funds - it is presumed that it is because ultrason.c jo.nt.ng of the clean 
surface of a group member can be carried out good. That is although considered as the oxygen etc. 
and contact use to which the scaling film and non-**** are destroyed by fr.cfon, and the 
clarification side of an amorphous metal member and the metal member for junct.on rema.ns on the 
outskirts oxygen is not an amorphous metal, and in order to join together by the d.rect.on of the 
alumtum which is easier to oxidize, it can maintain the cleanliness of the front face of an amorphous 
metei liber. And since aluminum is softer, a surface oxide is easily d.stnbuted ms.de etc. from a 
front face, and the junction nature of the contact surface of alum.num .s kept good 
[00851 In addition although friction arises in the contact surface between th.s metal member for 
uncto^nd'an amorphous metal member and aluminum is heated even , w en a.ummu, * 
metal member for junction the elevated temperature near these contact surfaces "J™*™* heat 
Ln if since the melting point of aluminum is higher than solder - ****, „ 
phenomenon arises slightly junction - public funds - the whole group -^er fuses^ there .s 
nothing - junction - public funds - although a group member .s deformed plast.cally, it can 
maintain a solid-state configuration, and it can transmit the ultrason.c v.brat.onal energy from an 
ultrasonic head to both the above-mentioned contact surfaces. Moreover, since .t .s r.ch in 
I^Zns^Lodeforrn plastically, a plinth can be contacted and ultrasonic jo.ntmg can be earned 

moVe] accoSing to a configuration according to claim 35 - the magnetic impedance sensor of **** 
13 oublfcatbn - setting - junction - public funds - the alloy which uses alum.num or aluminum as 
l^TZLponlt as a group member - using - this junction - pub, ic funds "™-^P 
member joins also to the plinth near the amorphous wire, the same effect-veness as cla.m 25 

tiSfiiZ^ »• of - nction between an amorphous wire and a r St th D : t a h n be 

mproved further. Moreover, since the metal member for junction serves - a ne^ current pa h 

=- a ^z^ :r Ats = c : on 

stfes of an amorous wire, respectively, a group member can improve fisher ,he shook res,stanoe 
nf function to an amorphous metal member and a plinth. 

S^^X to .Lifigurrtion according to claim 37 - a magnetic impedance 
to cla m 35 - setting - further - an amorphous wire - junction - public funds - about a joint 
with a group member'and a plinth - an amorphous wire - junction - pubhc funds ^ -ce .t has 
the film with the junction nature which was excellent to the group member anc th , p bond ng 
strength can be improved further. As this film, aluminum metallurgy, solder, etc. are su.table, for 

[o'oTo] This film can be formed in an amorphous wire front face by plating, and CVD and PVD. 
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According to these approach £he metal which has good junction nature^ be put on the front 
tra of an amomhous wire butTis difficult to earn thickness by these approaches, however, the 
S "h™ £es« fiTm becomes from the alloy which uses aluminum or aluminum as a pnnc,pal 
component - public funds - it can be joined to a group member by ultrasomc jomf ng sfrll better 

|09,rA«oSing U tote configuration according to claim 38, the same effectiveness as a 
•confieuration according to claim 13 can be done so. 

To092] I According to the configuration according to claim 39, the same effectless as a 
configuration according to claim 14 can be done so. as a 

[0093] According to the configuration according to cla.m 40, the same effectless as a 
ronfieuration according to claim 15 can be done so. « _■ 

foO^Accordlng to the configuration according to claim 41, the same effectless as a 
confieuration according to claim 16 can be done so. 

[0093 According to the configuration according to claim 42, the same effectless as a 
ronfieuration according to claim 17 can be done so. 

SSofiT^rding to the configuration according to claim 43, the same effecfveness as a 
configuration according to claim 18 can be done so. ^ _ 0 _ 

[0097] I According to the configuration according to claim 44, the same effecfveness as a 

SSSS^^^S^^ "claim 4, the same effectiveness as a 
rXZ^o^JZ^:JZ * Cairn 46. the same effecfveness as a 
confieuration according to claim 21 can be done so. 0 , e _ 

^According to the configuration according to claim 47, the same effecfveness as a 
configuration according to claim 22 can be done so. effectiveness as a 

[0101] According to the configuration accord.ng to cla.m 48, the same effectiveness 
confieuration according to claim 23 can be done so. 

[0102] I According to the configuration according to claim 49. the same effecfveness as a 
confieuration according to claim 24 can be done so. _,_,„_, 
foTosT^rding to the configuration according to claim 50, the same effectiveness as a 
ronfieuration according to claim 25 can be done so. . „ 

[01M I According to the configuration according to claim 51. the same effectless as a 
rnnfieu ration according to claim 26 can be done _ sc. 

[oToa According to the configuration according to claim 52, the same effecfveness as a 
ronfieuration according to claim 27 can be done so. 

wSKZm to the configuration according to claim 53. the same effecfveness as a 
ronfieuration according to claim 28 can be done so. 

[oTXccording to the configuration according to claim 54, the same effecfveness as a 
ronfieuration according to claim 29 can be done so. 

wSZZw* the configuration according to claim 55. the same effecfveness as a 
rnnfi miration according to claim 30 can be done so. 

WnZcZZIZ the configuration according to claim 56, the same effectiveness as a 
configuration according to claim 31 can be done so. effectiveness as a 

[01 10] According to the configuration according to cla.m 57, the same effecfveness as 
ronfieuration according to claim 32 can be done so. 

Slfl T^cording to the configuration according to claim 58, the same effecfveness as a 
ronfieuration according to claim 33 can be done so. 

[Ona ^cording to the configuration according to claim 59. the same effecfveness as a 
configuration according to claim 34 can be done so. 

[01 i 13] | According to the configuration according to claim 60, the same effecfveness as a 
confieuration according to claim 35 can be done so. 

STfl Wording to the configuration according to claim 61, the same effecfveness as a 
confieuration according to claim 36 can be done so. 

[011 1 5] ^cording to the configuration according to claim 62, the same effecfveness as a 
configuration according to claim 37 can be done so. 

,._.,■ u • - 2004/09/16 
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[o 1 1 6] ^^^^ 

[Embodiment of the Invention] By this MI sensor, pulse current energizes a fixed period on a 
magnetosensitive amorphous object. As a magnetosensitive amorphous object, the th.ng of an 
amorphous wire or an amorphous ribbon configuration is employable, for example. 
[0117] A field detecting element can be constituted from a magnetosens.t.ve amorphous object wh.ch 
has an electrode in both ends, and a magnetosensitive amorphous object wh.ch has an electrode m 
both ends and a center section, and may loop around and constitute the pick up co. on this 
magnetosensitive amorphous object further. While looping the longitud.na. direction 1 half section of a 
magnetosensitive amorphous object, and the half-section besides a long.tud.nal d,rect.on around the 
dck up coil, respectively with the magnetosensitive amorphous object wh.ch has an electrode .n both 
ends and a center section, energizing independently of both **** .s su.table 

[0118] On a magnetosensitive amorphous object the high frequency current energies from a current 
source at a longitudinal direction. As for this high frequency current, it .. des.rable to consider as the 
current containing many high frequency components which changes [ pulse-] or changes [ . etep-j. 
[0119] Although the circuit which is made to carry out the reverse act.on of the sol.d state sw.tch 
for example, an MOS transistor and a bipolar transistor) of a pair mutually as a current source w,th 
the pulse voltage outputted from an astable multivibrator, and generates the ™ r ™* ** S ^ e 
of the transient period of both switches is suitable, a pulse voltage may be changed .nto a spike 
dectricat potential difference in a spike (differentia.) e.ectrica.-potentia.-difference generating^ arcu.t, 
and this electrical potential difference may be impressed to a magnetosens.t.ve amorphous object 
Although the so-called CMOS inverter circuit is suitable in respect of a low power as a sol.d state 
switch of the pair which carries out a reverse action mutually, it can also cons.der as ^ .nverter 
c'cuit using a complementary bipolar transistor, and the inverter circuit wh.ch oenrttutod I one s.de 
from same class transistor which used an emitter follower or trans.stor another s.de of source 
follower connection as the transistor of a grounded emitter or a grounded source It .s important for 
the transistor of these pairs to prepare according to an individual on both s.des of a magnetosens.t.ve 
amorphous object at height power-source one end because of on res.stance reduct.on 
[0120] The case where a magnetosensitive amorphous object .s extremely contacted to a plmth or a 
Package through a liquid, colloid, and also the ingredient that is rich in deformans by elast.c.ty as 
arranging shall be included without contacting directly through the rigid body. 

[0121] Although an integrating circuit can be integrated w.th the s.gnal level after resetting the rear 
stirrup sampled by the sampling switch (transfer gate), it can carry out a peak hold ,r ' «P«* 
detector, or can carry out sample hold in a sample hold circuit and can be used, .f a s.gnal level 
essentially takes a RF signal level into consideration, an integrating c.rcmt may be .ntegrated and .t 

S722 b ]V U urt^rmore. of course, it is good also considering the detector section as a feedback circuit 
configuration for an improvement of sensibility linearity, and a magnetosens.fve amorphous object 
may be looped around the coil for feedback of a signal. . 
[0123] It is also possible to substitute two magnetosensitive amorphous objects to wh.ch the field 
impedance characteristic was equal for the 1 half section and other halfs sect.on of one 
magnetosensitive amorphous object mentioned above, respectively. 

Sl24] Various embodiments are explained. However, in this specification, the first drawing .group 
which consists of drawing 1 - drawing 12 . and the second draw.ng group wh.ch cons.sts of dj^wpg 
t - drawing 19 co^sttuta diftere^gToup on a sign, and also when attached to the component w.th 
which the signs same among different drawing groups differ, it is taken as a certa.n thing. 
Tarnation of the amorphous metal zygote by ultrasonic jointing) the result various^, exam.ned_m 
order that this invention persons might improve the junction approach of an a mor P hous m ^ ta ' a 
part for the joint of a magnetosensitive amorphous object (amorphous metal) and partner material 
(plinth) - junction - public funds - it used to check that the junction approach .s .mproved by 
giving supersonic vibration, making a group intervene, and the junction approach of the amorphous 
metal of this invention used to be completed. 

[0125] namely, the junction approach of metals that at least one side of the junction approach of the 
amorphous alloy used for the magnetosensitive amorphous object su PP ort, "% st ^ t U h r ?oin[ - function 
impedance sensors of this invention is an amorphous metal - .t .s - a part for both joint juncfon 
- pubHc funds - it is characterized by joining by ultrasonic jointing which gives supersonic vibration 
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in the condition of having matfl^e group intervening. 

[0126] By this junction approaXan amorphous metal can be jo.ned more certamly. the front face ot 
an amorphous metal activates this by supersonic vibration — having — the front face of an 
amorphous metal - junction - public funds - it is thought that it is for a group to get wet. 
[0127] the junction approach of metals that at least one side of the junction approach of th.s 
amorphous metal is an amorphous metal - it is - a part for both jomt - -junction , - pubhc funds 
- it joins by ultrasonic jointing which gives supersonic vibration in the cond.t.on of hav.ng made the 

[OI^A'n amorphous metal means the metal which the presentation element is distributing vitrified in 
the amorphous condition. The amorphous metal is equipped with magnetic propert.es corrosion 
resistance, and the description that was excellent in respect of abrasion res.stance. As an amorphous 
metal FeSiB, FeCoSiB, etc. can be mentioned concretely. As an amorphous metal used here 
although not restricted to configurations, such as tabular and a line, an amorphous thin line 100 
micrometers or less has a desirable diameter like an amorphous wire. 

[0129] The metal for junction is a metal for connecting the amorphous metal and partner material 
which are a jointing material for corrugated fibreboard. A reducibility ingredient can be used 
preferably as this metal for junction. Aluminum, an aluminium alloy, zinc. etc. can be mentioned as this 

[0130]^ metel' ofthe class of others [ amorphous metal ] is sufficient as the partner material 
joined I to this amorphous metal, this partner materia. - a front face - junction - pubhc funds , - it 
is desirable that the coat of the same reducibility ingredient as a group is carried out As this coat 
approach, plating, vacuum evaporationo (CVD, PVD), thermal spraying etc. are mentioned. 
[0131] this junction - public funds - the condition of having made the group intervening -junct on 

- public funds - a group says the condition of being in contact with a part for a joint For, example, 
the condition of having inserted between an amorphous metal and partner material the condition of 
having piled up the amorphous metal and having covered from it on partner material, etc. can be 

Si 32] the supersonic wave by which supersonic vibration is sent from an ultrasonic-jointing machine 
etc -junction - public funds - a group, an amorphous metal, and junction - public funds - a 
group and a phase deposit group are slid relatively and a part for a joint is jo.ned. Supersonic 
vibration can use the ultrasonic rocking equipment for junction currently used con ^onal^ 
[0133] as the junction approach desirable here - junction - publ.c funds - although especially the 
configuration of a group is not scrupulous - a partner material top - an amorphous wire . _ 

arranging - an amorphous wire top - junction - public funds - a group ^ arranging -Junction 

- public funds - it is the approach of carrying out **** junction at ultrasonic jomting which gives 

supersonic vibration from on a group. ... . 

[0134] By the junction approach ofthe amorphous metal of this invention, the ultrason.c-jo.nt ng 
machine shown in drawing 13 gives supersonic vibration to the part which an """^ 

for example. Frictional heat arises in a part for a joint by this supersonic v.brat, on, 
metal and partner material join with this frictional heat Generating of th.s fr.ct.onal heat is restricted 
to the part near the friction surface, in addition, although the mechan.sm of junction .s unknown, 
destructive removal ofthe passive state coat which is relative frict.on by vibrat.cn and isonthe 
surface of an amorphous metal is carried out, and a front face is act.vated - having - the front 
face of an amorphous metal - junction - public funds - it is thought that a group becomes easy to 

K] Moreover, if supersonic vibration is directly given to a very thin amorphous thin line like an 
amorphous wire, a thin line will break or it will bend, then, an amorphous thin l.ne top - jur.ct.on - 
public funds - a group - arranging - junction - public funds - g.v,ng superson.c v.brafon from 
on a group - junction - public funds - a group becomes the role of a buffer and being protected 
from a thin line breaking or bending is also considered. Iiin .. n 

[0136] furthermore, an amorphous metal - partner material - jo.n.ng - partner material -J^t.on 

- public funds - a group - joining - junction - public funds - s.nce the group is jo.ned to the 
amorphous metal, the plane-of-composition product of an amorphous metal became large, and 
considers that an amorphous metal can join more certainly. ■ , n _ 
[0137] moreover, an amorphous metal - partner material - jo.n.ng - partner matenal - juncton 

, . , . ,^ . • •• 2004/09/1 6 
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- public funds - a group -j£g - junction— public funds - as forfeup. when the 
amorphous metal is joined over the perimeter, the plane-of-compos.t.on product of an >«™£on 
metal becomes still larger. And when the metal for junction .s the same matenal as partner material. 

toTa^l" meta. for junction used for this invention has a duty J. *. . I- cf 

absorbing surplus frictional heat [ which is generated by supersonic vibration ] heat. That ^ by using 
+ metal with high thermal conductivity like aluminum for the metal for junction, fr.ct.onal heat is 
absorbed and heat is hardly given to an amorphous metal. ei ™««nir 
[0139] Moreover, since aluminum is a metal with a very strong reduction operation, when supersonic 
vibration removes the passive state coat of the front face of an amorphous metal, it can also 
consider suddenly the work which prevents that this passive state coat is formed 
[0140] furthermore, the junction approach of this invention - wiring of an electronic-c.rcu.try 
substrate — it is joinable also to the above fine parts. _ . 

[01 41] It is thought according to the above operations that an amorphous metal is joinable. 

0 42] Formation of the amorphous-metal zygote using an amorphous-with plating w,re) the uunct.cn 
mentioned above where the MI effectiveness is maintained by galvanizing slightly on an amorphous 
wire as a result of examining many things, in order that this invention person may improve the 
wettability of an amorphous wire — public funds — the junction nature to a group member is 
^proved and wettabWty is improved, without sacrificing the MI effectiveness by galvan.zing only the 
surface part joined especially. , . 

[0143] Although plating can adopt ************** and electrolys.s plating it » good also as a 

lsition-met g a.s P e.ement ** a.uminum, and a.uminium alloys such as Au . Ag Cu anc nickel as a 
covering metal which may be formed by chemical covering (CVD) and physica <™> 
[0144] The suitable mode of MI sensor of this invention is explained w.th reference to the following 



examples, 
[0145] 



[Example 1] MI sensor of an example 1 is explained with reference to the A-A ^J™***™* 
view shown in the vertical cross section shown in dj^wing_l , and drav^Z . In addition, solder and 
the pick up coil shall not be fractured in drawing 2 . 

[0146] 1 - a plinth and 2 - a lid (**** member) and 3 - an amorphous wire and 4 - the p ck up 
coil and 5 - the lead terminal with an electric conduction plate for connection (metal j™^. 
material), and 6 - junction - public funds - a group member and 7 are solder and a lead terminal 

SUV] 6 A iC p^1 C consis 8 ts of a resin plate with a rib, and lead terminals 5 and 8 are being fixed to the 
rib by insert molding. A plinth 1 has the pick-up-coil installation slot 11 with a partial cylinder side, 
and the pick up coil 4 is laid in the pick-up-coil installation slot 11. 

[0148] On the plinth 1. it is located in the longitudinal direction both ends of the ^^f.. 
nsta.lation slot 11, and the lead terminal 5 with an electric co nduction plate ^ connect ion is be ng 
fixed The lead terminal 5 with an electric conduction plate for connect.on cons.sts of a copper plate 
fixed to the plinth 1 by insert molding as well as the lead termmal 8 

[0149] A lid 2 consists of a resin plate with a rib, the rib of a lid 2 is jomed to the rib of a p l.nth , 1 and 
the building envelope is sealed. A lid 2 has the pick-up-coil installation slot 21 I with a partial cylmder 
side and the pick up coil 4 is inserted in the pick-up-coil installation slot 21. Thereby, the p 1C k up 
coil 4 is fixable in these both only by joining a lid 2 to a plinth 1. 

[0150] The amorphous wire 3 has the diameter of 100 micrometers, and d.e length of 2mm and the 
both ends are la* on the lead terminal 5 with an electric conduction plate for connection, the both 
ends ofThe amorphous wire 3 - junction - public funds - it is joined to the lead termmal with an 
electric conduction plate for connection by covering the both ends of the amorphous wire 3 and 
carrying out ultrasonic jointing of the group member 6 on the lead 

conduction plate for connection. Therefore, stringing only of the part of the height of the lead 
terminal 5 with an electric conduction plate for connection and the depth f the ^ck-u P -co 
installation slot 11 is carried out in midair, and the pars intermedia to say. the part, i.e., th.s '"ve^on, 
which is not laid in the lead terminal 5 with an electric conduction plate for connection among the 
Lorphous wires 3, does not contact the pick up coil 4. The both ends of the p.ck up co.l 4 are 
soldered to the lead terminal 8. 
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ducted by the pick up ceil 4, and signal prccesaing is carried eut by the d,g,tal d.sposal crcurt 
$^^T™;;*7^^^ -escribed various effee«veness is 
realizable. 

[O^f^s reason, since it is not necessary to connect the lead terminal 3 «th an -lectric 

— source circuit containing an amplifier from the above-ment.oned example. 

rExamola 3] MI sensor of an example 3 is explained with reference to the vertical cross section 
However, the same sign is given to the component of an example 1, and the 

^^ti^^:!^~^ structure of the amorphous wire 3 in M 

lis 

Z face of the rib 12 of a plinth 1. The inferior lamella section of a termmal 50 ,s exposed to the 

both ends are laid on the superior lamella section of a termmal 50. 

, , . j . •• 2004/09/16 
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'shown in drawings . the level difference slot 220 serves as a configuration to whichtiie d.rect.on 
te°Z sec^Ta path is dented to the up and 222 

•amorphous wire 3. As for the direct.on .nside front face of a path of a nb _Z, 
are [ a printed circuit board and 200 ] amplifier. 

becomes simple. 

[Example 4] MI sensor of an example 4 is explained with reference to ^^"J^^e 
shown in drawing 6 . However, the same sign is given to the component of an example 3, and 
component in which main functions are common. , f r 3 i the pick up coil, 51, and 52 

[0168] 1 is a plinth and 2 is a lid (**** member) and a terminal for L 3 J the p.cK up c 
amorphous wires in an amorphous wire and 4 (metal partner "atonal fa an 

mi 691 The olinth 1 has the semicircle column configuration where the peripheral tace is an 

B17ffl" 2 T^ ^"irl column concretion where the peripheral face is en abbreviation 

serve as a terminal area for both ends to fix to a printed circuit board etc. 
components mark can be omitted and structure can be simplified. 

[Example 5] MI sensor of an example 5 is explained with reference to the circuit diagram shown in 
J^urr^^ 

, . . . . u • 2004/09/16 
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pulse period in the longitudin JP^ction 1 half section of m agnetosens,t,»orphou S objeot 1 a. the 
RF current component will flow the surface section of magnetosensitive * m °'*° u * £ I™ 

Vxternal magnetic field acts on the surface section of magnetosensitive amorphous object 1a that 
fmpeda ce changes with migration of that magnetization easy-ized shaft as far change of th s 
impedance, current change will be produced, and this current change will be changed ,nto a s.gnal 

the longitudinal direction of magnetosensitive amorphous object 1 a by the sink and the field n the 
oJse cu^ent of *e letter of a spike to current source 4a and this timing. th,s current modulation ,s 
STpW 3a. and'the above-mentioned current source 5a is changed ,nto s.gnal-level 

rOISO] In addition among two signal levels Vs1 and signal levels Vs2 which are generated in the 
oulgo ng end d r 2 O 0a 30a of the picks up coi, 2 a and 3a. a field V°^ZsTect 1a 

serves as opposition (positive/negative opposite sense), and magn etosens,tive ^ ho "^ 0t 
fs looped around both the picks up coil 2a and 3a so that the mphase no.se ele ctncal potential 
difference resulting from the supply voltage of current sources 4a and 5a etc. may serve as an 

^81"^^ «■' - 7 = * nai r ,s vs1 -sr more 

difference may be impressed to magnetosensitive amorphous object la. 

[0184] Moreover, series connection of the solid state sw.tch of a pa,r ,s earned out. an re * good 
also as current source 4a or current source 5a. In this case, the reverse action of these .solid .ate 
switches is carried out between an ON state and an OFF state to the same timing. If* does _,n this 
wa the "ansient period between the ON state of both solid state switches ■ « an OFF state 

will iap slightly, only this transient period can energize the pulse current of the letter of a spike on 

Vs2 maaneTosensitive amorphous object 1a is looped around the p.cks up co,l 2a and 3a so that a 
field "furation component may serve as the same direction. ,f it does ^»™£™™^>° 

:Scal4o^l-dnference + noise electrical potential difference of another s,de. ,t can reduce 

(Ex™of t_£n Nouses 4 and 5) The suitable example of current sources 4a and 5a is shown in 

r0185lTh ese current sources 4a and 5a consist of NMOS transistor 100a which connects the center 
of PMOS tinsTs or 51a which connects other end 12of PMOS transistor 41a. and h,gh order power- 
sLrce edge + V and magnetosensitive amorphous object 1a a which connects h,gh order P°wer- 
Ztl edge + V and en d 6 1 1of magnetosensitive amorphous object 1a a. and • 

magnetosensitive amorphous object 1a. Same pulse-voltage **** ,s .mpressed to these transfers 

[0 1 i a 86] « it n does in this way, in the rising edge and falling edge, i.e., the transient period, of pulse- 
voltage **»*, the pulse current of the letter of a spike will flow mutually-mdependent to both *«* of 
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rorsSt^Tv^oScitit is arranged on the power-source side on wh^h the PMOS 
•transistors 42a and 51a for acquiring the pulse current of the letter of a sp,ke drffer from NMOS 

NMOS transistor 100a is set up sufficiently small as compared w,th the .mpedance of 
magnetosensitive amorphous object 1a. 

Example 6] MI sensor of an example 6 is explained with reference to the circuit diagram shown in 

S^tion) In this example, it is characterized [ that ] by the point of having permuted the 
sampling oircu ts 8a and 9a of an example 5 (refer to dr_™_r__8 ) by reset orcurt 200a. 
r0189 TWs reset circuit 200a consists of discharge resistance 201a. ser,es-connect,on °apac,tor 
202a anXaTs^or 203a. rb is base current-limiting resistance of grounded emrtter trans.stor 203a 

roml^efriTa^-ouU voltage VsV of amplifier 6a is inputted into .input edge of 

- the energization period to magnetosens.t.ve amorphous object 1a a reset switcn 

- the first rank - the output voltage of amplifier 6a is outputted to + .nput edge of differential 

Sffl V^^^:^^ omitted. However, in this example, the high 
pass filler ^(HPF) was constituted from discharge resistance 201 and series-connect.on capacitor 
902a and being influenced by the field has cut few low-frequency components 

C0193] 204 Hs dmlrential cfrcuit and 205a is detection diode, Synchronizing w.th the transfers 41a, 

B1M] According to the circuit of this example, a sampling noise, a KTC noise, etc. which aooompa ny 
a sampHng c rcuft since not a sampling circuit but the reset circuit a used can be cut and smce the 
bid"n transfer gate further called the so-called analog switch ,s not needed, the degree of 
freedom of circuitry increases. 

[Example 7] MI sensor of an example 7 is explained below w'rth reference to drawiflgjl and dl^g 
12 Drawinil l shows partial drawing of longitudinal section of this MI sensor, and drawmg.12 shows 

WcnCr^on) the first rank which shows magnetosensitive amorphous object 1 a to *gB*Jl« ' «• 
exempt devises the supporting structure of magnetosensitive amorphous object la ol ^M! sensor and 
says it directly - it is fixed on semiconductor IC chip 400a on wh.ch Amplrfiers 6a and 7a and 
current sources 2a and 3a were accumulated. 

S The insulator layer by which the silicon substrate of one conduct,v,ty type and^M .were 

o med for 401a on substrate 401a, the aluminum contact field where ^""^ * 

" . _ :„ eil i a+ftr lowpr 402a and 404a-406a are bonding wires which consist of a gold streak. 

oT97]The ZX^lXoS^ZL^) of the amorphous wire 1 are carried on aluminunv 
St field 403a, and are being fixed on aluminum contact field 403a by carrymg out bondmg of the 
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X^jato^^^^ 

signal level can be boiled markedly, and .t can reduce rt wire bonding process of 

[0201] Immobilization of amorphous w.re 1 a can be performed together at the w.reoo 
IC, and can simplify a process. 

[Example 8] Hereafter, the example of the magnetesensitive amorphous object junotion approaoh in 

usin g the ultrasonic^ointing machine 5 shown in 

^o7 abindtg too, and 20, as for a oone and 40, in d«13 , an oscillator and 30 are [ 6 / a 
test piece and 1 2 / an ultrasonic vibrate ^ and 50 -^nnvfc ^ M 

[0205] First as an amorphous metal, it had the -terial 70 copper foil 76 with a thickness 

nicL plating. ,n -J^^^^^ on 
copper foil 76, and two or more phase hand part material /y wnicn vapor w 

Rn an H after that the wire 60 was washed in cold water and it dnea. 

r 2 p =:f b sre^d^ 

020M fhus after joining the aluminum wire 65 of a complement to the amorphous w,re 65 and the 

li-lI ,i u i • 

FivT tesT pieces of this example of a comparison as well as an example were produced. 

until the joint 80 of the amorphous wire 60 and the partner material 70 separates. 

u ■ •• 2004/09/16 
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time is shown in Table 1. 
[0215] 
"[Table 1] 











1 


2 3 2 


2 


2 4 2 
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2 3 9 
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2 2 0 
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2 3 0 




2 3 2.6 










• 1 




2 


5 8 


3 
4 




5 


5 4 







{99 



T02161 All the test pieces obtained in the example were fractured at the core of a wire and the peak 
prfce of a load was' 220g of an example 4 and the average of 242g of an example 2 and the m.n.mum 
value ] 232.6g so that more clearly than Table 1. 

[021 7] On the other hand, in the case of the test piece of the example of a comparison jomed 
without" sing the aluminum wire 60, the amorphous wire 60 has broken w,th the examples J, 3 and 4 
of a comparison at the time of junction. Moreover, in the examples 2 and 15 

the amorphous wire 60 and the partner material 70 are joinable, after performing a tens.on test, the 
amount of joint has separated. The tension load at this time was 54g ,„ 58g and the exampl .5 of a 
comoarison in the example 2 of a comparison. The average of the load of an example .s remarkably 
highel than the Thing of the example of a comparison. Therefore, it turns out that an example ,s good 

Sey reference, the cross-section photograph for a joint of the ^ ho ^^ZlZr^- 
shown in drawings . clearer than drawing 17 - as - the perimeter whole of an amorphous w.re 
rncTon ^u^nds - the aluminum wire which is a group is united, and ex.sts, and ,t turns out 
that both got used well and it has got wet. 

[Example 9] Hereafter, other examples of the amorphous metal zygote of this invention are explained 
with reference to drawing 18 and drawing 19 . 

DD2209 1b is the silic^chip with which the circuit section of Ml sensor was accumulated a nd 11b 
is the silicon substrate of the 1 conductivity, and the compound .nsulator layer for pass.vat.on by 
which 1 2b was formed in the front face of silicon substrate lib. - ftmnftlint 4 
[0221] Land (contact field) 2b made from aluminum is formed .n the predeterm.ned field on compound 
nsulator layer 12b at a phot known lithography processes, and through open.ng formed compound 
nsulator layer 12b in the location which is not illustrated, land 2b is contacted to the predeterm.ned 
field of reverse conductivity on silicon substrate 1 1b, and is connected with the c.rcu.t sect.cn wh.ch 
was accumulated on silicon substrate 11b and which is not illustrated 

[0222] 3b is an amorphous wire and the shaft-orientat.ons both ends (refer to d^ngjU ) of th.s 
amorphous wire 3b are joined by land 2b by ball (junction as used in the field of th.s ^ent-on publ.c 
funds group member) 4b which consists of aluminum. Ball 4b may not be a globular form and 
configurations, such as the shape of tabular and a sem.-sphere, are free. arrantrpH 
[0223] If a junction process is explained, the both ends of amorphous w.re 3b w.ll be arranged 
according to an individual on the land 2 of the pair formed on IC chip 1b, ball 4b w.ll be earned on .t, 
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ultrasonic head 5b will be forlorn on the, and ultrasonic jointing of th»ee persons of land 2b, 
amorahous wire 3b, and ball 4b will be carried out strongly. . . 

to 22 T] Whtle ball 4b deforms and being joined to amorphous wire 3b at this time, ,t « jo.ned by land 
2b on both sides of amorphous wire 3b. Thereby, good, it **** and joint 6b of amorphous w.re 3b and 
land 2b is protected by ball 4b which deformed. 
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* NOTICES * 

'Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



I.This document has been translated by computer. So the translation may not reflect the original 



.precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dj^wjngJl It is the vertical cross section of MI sensor of an example 1. 
TDrawine 2] It is the A-A line view sectional view of drawing 1 . 

mgSll It is the important section horizontal seotional view of Ml sensor of an example 2. 
rnrauuing 41 It is the vertical cross section of Ml sensor of an example a. 

B It Is the vertical cross section of the longitudinal direction of Ml sensor of drawmgjl . and 
the direction of a right angle. 

TDrawine 6] It is the vertical cross section of MI sensor of an example 4 

It is the vertical cross section of the longitudinal direction of MI sensor of dj^wmgji , and 
the direction of a right angle. 

[ Drawing 8] It is the circuit diagram showing MI sensor of an example b. 

Ent^] It is the circuit diagram showing an example of the current source of draw.ng 8 . 
[Drawing 10] It is the circuit diagram showing MI sensor of an example b. 
fe^intTT] It is partial drawing of longitudinal section of MI sensor of an example 7. 
[Drawing 12] It is the part plan of MI sensor of an example 7. examole 8 

[Drawing 131 It is drawing showing the ultrasonic-jo.ntmg machine used m the example 8. 
[Drawing 14] It is drawing showing junction of the amorphous w.re of an example 8 
[Drawing 15] It is drawing of the equipment which carries out cleaning wash.ng of the front face of 
amorphous wire in the example 8. 

THrawine 161 It is drawing of the tension test used in the .example B. 

It S the microphotography Fig. of the cross section for a joint of the amorphous w,re of 

SrSnSa It is the fragmentary sectional view of the amorphous metal zygote for Ml sensors of an 
rnrawt/li)] It is the partial side elevation of the amorphous metal zygote for Ml sensors of an 
example 9. 

[Description of Notations] 
(Examples 1-7) 
1: Plinth 

2: Lid (**** member) 

3: Amorphous wire (magnetosensitive amorphous object) 

5: Thtlead^lrminal with an electric conduction plate for connection (metal partner material), 
6: The metal member for junction 
11: Pick-up-coil installation slot 
(Example 8) 

5: Ultrasonic-jointing machine 
6: Test piece 
1 2: Bonding tool 
20: Oscillator 
30: Cone 

40: Ultrasonic vibrator 
50: Annville 

, . , . , u •■ 2004/09/1 6 
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60: Amorphous wire 
65: Aluminum wire 
v 70: Partner material 71: Opening 
72: Aluminum plating 
74: Non-electrolyzed nickel plating 
76: Copper foil 
.78: Epoxy group plate 
79: Phase hand part material 
80: Joint 
(Example 9) 
1b: Silicon IC chip 
2b: Land (metal partner material) 
3b: Amorphous wire (amorphous metal member) 
4b: Ball Qunction public funds group member) 
5b: Ultrasonic head 
11b: Silicon substrate 
1 2b: Compound insulator layer 



[Translation done.] 
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* NOTICES* 

'Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 
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[Drawing 13] 

5 




[Drawing 5] 
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\ztm * tts -e, * * * r " ^ 3 ^ «± 

■C* 5 fc i 1 fc» t° y y T y ^="f /koSS:»/J^5 n 
t *s-e# -5 W-C% t° y * 7 y73-f/^ * 

fcT y * T y W /KO!ggft-t£0 S - * S ° 
[0 0 5 8] 2 3f2«^*^^i^W*« 2 2 

T [0 0 5 9] »*«2 4flE«t»«*KJ:^tf8«** 2 3 
B*oam^^tf-^^*VU-ir»v^W?, fy^ 

tr y 9 T y 7*= W frtcWfc? Z - ^ * s "^^ 3° 
40 [0 0 6 0] S#S2 5l5«W«^ir4n(4W*«2 2 

[0 0 6 11 i©J:5^-r*ttf. tf^T^="f*i 
*s-C#. t , y^7y7=-i'/K»/J^^iftlE (i^jUiS 



# 

(10) 



[0 0 6 2] Sf#lg2 6ie«o««iwj:ntf»*«i 3 
HSU 3EKw*tb-&aattfBBfl»«<0^«fc t:, S'^ 7 ' 
[00 6 3] r©J:5l-i-*ttf» tftf^Mifc 

[0 0 6 4] a^2 7!Ef©i*ian«a*«13 
[0 0 6 5] «f ©i^ilSWt Ltli, fc£;U£ 

[0 0 6 6] £.<o.fc5lw-ttxtf»- croSS^fflroai*/^ 

♦tciittSf, wsh-s- tasft<, z.<nm^mcommtm 30 

[0 0 6 7] i-*bt>. *»Wf±. S<fc5^7^V7 

[0068] r<oi5*ftKw!e^fflA*aiJ*rs: 
&t&m&<om*&®M>x'i}Zv>x\ &&^*»*-<o7 

[0 0 6 9] JEfc, ne*©J:5K»iBttA/«»-J:6«* 
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cz<nzm±-rzz-ki>xz?> a ft*. 

[0 0 7 0] «#S 2 8 EM Wfll^lC £*U«f#>S 2 7 
[0 0 7 1] Z<D£ 5l--rtVfJ. 7^V7 7^ilW 

[0 0 7 2] »a«K*»»^J:5««-t*^ 

m-Z><OX% 7*/V7 7^#SW»SS®T«:iao 

7^77^tlW«^Wt, 
t yfffl©7*/W7 7 xtiaitttii^wi^tt^S 

[0 0 7 3] JEfc. .<H»»#^^*ir«>iii**w*** ,£ 
*#-K£vft , g<D&'etm&mmt&mtxT*:/i'7T 

7^77 1 a v«**^ Jf k ^ 

[0 0 7 4] Hi**2 9ia*rofl|j«iiiixtf»**2 8 

7*/U77^Ai*Wtt7 : tA'77^7^+i>6)ft5. 

}g {c7^^7 r * i7 w t t ©Sfttffiaifcra c < * 

< N 7^77^7-ftcti'!), JWu 9?.y9 9Xk 
ttfiSLZ^T^. **ftfcJ:*ttf. »Wt^fv« 

[0 0 7 5] »*3gs3 0E«ro»jairj:ixtf»**2 9 



(11) 
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'«aw*sT*/i'7 7^7^ti^ii (omnmtcfmm 

tffc6M I *v*©*t*fc*&-*-- 

[0076] 3 1 teMnmmz. £iv&m*m 3 o 

[0 0 7 7] 8«*«3 2ffi*<Z>1ft«^J:iitf»*«3-l 
[0 0 7 8] BMW3 3lB«t©*IWtKJ:*ttfli*«2 9 

[0 0 7 9] rrofl^MlWll 7^77 
* V 4 ^mfism. t BUflEfcffJdt U-C £ tu^ SWAB Kfttr 

[0 0 8 0] m-<r>&etm&mto***T*WT 

[0 0 8 1] r. ro*-roSf^ffl4*«W»*** ro 

T^/W7 r * 7 -f -tftlJ^Wli^^ 7 ^ * ? 4 * t 
[0 0 8 2] »ji«3 4fB*ro»jSfcJ:;h,tf»**2 7 

[0 0 8 3] #3MH#e>tt* 7*^7r^«W, 
|; Fe Si B^F e C o S i B7f'7 7^' 7/ ftt3 



[0 0 8 4] ft*, :rotw7^v7 7^tlW«« 

fc*SS^tt**S<. «^tt7*^77^ilW® 
»i^WMfc3BWi-ft»** ****** fcrswe 

w ^ T ,w ? = ? t) fetts ?^i^7^ 

7 7 *fc«»#»*iB«>»***« o: * **** 5 
30 [00 8 5] ^^7'^-='^^ 

^„ *7c, ^ti^stfwx-, m*&M\^xism~m& 

[0 0 8 6] «jiW3 5B*ro<IWI-J:*«*fr*l 312 

SS»0^mi:t«*-r*0^ ft*JS2 5lEtttl53Ca 
[0 0 8 7] 7**7r>i^ti«iO«0 

60 ft««H6i:*6«)^ r^feWaWMomWStttt* 
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6 [0 0 8 8] «*«3 6ffitt<0»tffc«fcixtf»#*3 5 
[0 0 8 9] ft** 3 7Et«)i)«C^tf«** 3 5 

jEKM-hf* croBlfcUtra. fctxff 

[009 0] :»ltt> CVD. PVDlCiO 

r r * ^ -f J !r*iBK»*'*-6 ct^V^ 
fi aiE£»C^ia>ffl«-C-frS» W*»l- Ztihnm 20 

[oo9i] 3 8 KMt>mat.K±iMm*m 1 3 

[0 0 9 2] ft** 3 9B«tO«l*fc^tf«*« 1 4 

IB*©***: ism*^***-*"* r t So 

[0 0 9 3] ft** 4 OEt©**!^^* 1 5 

WMiom* t wmW3«*«r«i-6 r t i«-c* s„ 

[0 0 9 4] ft** 4 1 E«tO»riSlC J:^ff»*.« 1 6 3 
[0 0 9 5] ft** 4 2E*©»J*fc±*U«** , S 1 7 
[0 0 9 6] ft** 4 3 f£*W«/£K «** 1 8 
[0 0 9 7] »**4 4fitt<B«J*KJ:fttfM**l 9 
[0 0 9 8] »#S4 5ffi*«*J*fcJ^tf«** 20 
[0 0 9 9] ft** 4 6««©«*K±i1'»««** 2 1 
[0 1 0 01 ft** 4 TEflW^fci*^*** 2 2 
[0 10 1] ft** 4 8E««)i*C^tf«** 23 

I2«cw«^ k iBj«w»***-r s - 1 as-c* So 

[0102] ft** 4 9E«ro«j«^J:ixtf»*«2 4 
[0 10 3] ft** 5 oia«cw«^itutfff#«2 5 

[0 10 4] M**5 1 2 6 



[0 10 5] ft** 5 2fE*W«^i^l»* J 5 2 7 

iB«cro«i^i now©****-*- 5 - 1 *° 

[0 10 6] ft** 5 SlS*©*/^*™*** 3 * 2 8 

i2«cw«^ k na*©*****-* - s - * * st? ^ 5 ° 

[0 10 7] ft** 5 4fE«cD«j£K£^tt**2 9 

[0 10 8] «3i«5 5ie*©«rafcJrftffl«** 30 
Kttofltift fc ia«o«i*S:*r 5 r t #-e* s» 
[0 10 91 ft** 5 BBHoirtCif^** 53 1 

E*tro*j* k ns*©*****" s - fc s„ 

[0 110] It** 5 7E«Oi*WWfl«** 32 

t&MtDmfc k mmn^i^m-r s r t **-e* s» 

[OllU 1***5 8ie«ro«figlCj;n«!»**3 3 
[0 112] «*3S5 9fE«cW«fiKlCj;^tfi** ] S3 4 

CftottJft t pmro^*Sr^i" s r t *s-e# s» 

[0 113] 6 0lE«c©«^^i^tftt**3 5 

[0 114] M**6 lfE«cW«^lCJ:^rflf**3 6 

ia*ro»* t iBHlw>3»**r*r s r fc ^-e# So 

[0 115] If** 6 2E«HO»^^ta«*« 3 7 

30 % 117] piia^wi^toflsasT* 

^77»fW, ^t^*SPl^*^°^ T * /U:7 
7 ^tMt5-^^^ IKiOMIT**77 

[0 118] g«r*^77 ^tttt*** 46 *** 

[0 1191 ««EMt UTtt, 
(fctxtfMOS h?y^#^#-7 ^ y '^ 

^^^«^^^-rs08S^»®x*>s^. ^ote. ^ 

50 , 4 i^^5CMOS^^-^[Hl^«»*^ W ^ 



«W2 0 0 1-1 3 35 30 



% 12 0] W «:«r^U-C*,S^tte«lw««-rS^ 

* < saws * *#^=« ° -r .HW-tt**™ 1 ^ 1 
10 12 11 t^J^yf (^y^ 7 y- 

Coital jek, MOOte^*"*™***®* 

W^-^^^^^ 
[0 12 3] ±^Lfc-*»«7*/^r^O-* 

T [0 1°2 4] #«WWW«*ttW*-*« fc*U 
1 3-131 9A^/i5«-«0B«t^ «^±**S 

[oi2 5] ^a^**^*--^** 

6«tt#W^ s;:kW,ii:t ? , llth 
[0 12 6] 7^77^«^ 



[0 12 71 iOT'^r^tfOW* '>* 
ftKF e S i B*F e Co S i B.»*#«f 

*oV 2 9i ^ r ' w7 ^«r H 

[0 13 0U^77^^«WM 

■ y «M (CVD, PVD) , IWWWW 
5 [0 13 1] ^t^BA**^******' S 

[0 13 2] ««WW*. «««S^***^«^* 1 ' 

[0 13 31 ^-effitv^S^tB. 
7r ^7-f^*rB«U 7W7r^^roll^p 

[0 13 4] »©7*/^7^«^^ t 

-©JWWRfc£!K 7^77^iliffi^ tii! ^ 
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[0 13 51 *fc» T^77^!?^^J;^i«C 

-a-r -s r. t a*-cs s t> «? t ^a. 
[oi3 7] T**7 7*&.m-m^ttt&& 

\°o 13 8] *jWlfcJB^fc*#B**tt- e^&Mih 2 

[0 13 9] r^5 = !?Att**l-a^ fflw * 

Ptltfo^fc^ fifRSil^oT7*^77^& 

^[0 O 14 0l SfcK, #3S9l0>»£#fc«* m*@&g 

[0l4lU'±Oi54ffJB"^ 7*»7t* 
[0 14 2] (^^^T^77^^^tSrffl^fc 

7^77^1^**^ *is?3#(ir^/w7 r 

*t5o 

[0 14 3] fcoSlitt****^ WM>o#tt* 

fflt$ 5^ (cvd) > 

®M (pvd) f«tt'bJ:v\ L^ttA 
u. Ag. Cu. Ni*Oi»4IS*. ^T/l-5-17 

[0144] **W»M 1 1rv9-«>«Hi*tt»*«TO 



[0 14 5] 

mmw 1 1 i <™ ityfis i i^i-mst 

jBHft^B^&^A-Ailft^WWriiiHfelMa^-CttW 

[0 14 6] 114*8, 2 ft* (HfcfflW) > 3(iT^ 
,W7 T *y^ 4ti^?7y7-^/K 5t±l£«ffl 

[0 14 7] ^ffiltt. y^ft#«BB«*^*". 
jj ft y _ pg? 5 . 8 AW — * Q @£ 

■=. ^ ;mmm hh^ f^7y7^ *4 a* tr y 

[0 14 8] *ffil±fctt, tfy^7y7'3'f*tli 

[0149] *2fi. j>:7tt#*HB«*^*^ ^ 2<D 
y 7-^ii» y ^iciftftu-crtaiffiiB^W*^^ 

1 1£* 2 Srtt^-T 5 fy * T s^=W £ r *x 
[0 15 017^77^^311 10°" mCS 

30 st/u-l-Wt y-Fffi^5±l'«e^^Xt>5„ T 

r * v a *r 3 nmwto**.-* x&mmmm-? 
h «■* y - 5 ±fc«*fc8tei-* - fc (c * 9 **** 

ftt'tf * ^ f^7-y7-^^4 ic^te^ 

[0 15 1] ^«BJ«?KJB»««W*^«ftffl*« 7ri '~ 

KM(1 f y T y 7°^ 4 * 4 "C^ tti $ *U ^" K«HP 8 
so [0 15 2] *«6«OMItV*fc^ Rl-i*'* 
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[01541 iO|W««)MHEVf»±. Hi. ®2«r 
[0 15 51 rwfc*, 10 

y - 5 atr y - k*t- s i±*» t 
^ 9l ^gH^^-h5i^ffii-tt^ y 

W 8 Oftto 9 Krt«e«^ u- h 8 1 SrSffi 1 JiU 
'■MfO*6. 91~94ftC:OIC^90fc»»S 

^^^95M00l:i9.JC^ 
3 ] » 3 CM It ^*BI 4 »^***| 

[0 15 81 r^te^Mityfil 01- ®2i^ 
[0 15 91 lfi^ffi. 2tt*:(Hfi*»fl - 3I 1T * 
8 14 tf y * 7" y 3 ^ Wffi^^* fo 5 • 

[016I] Wr^tffl^so^ *y 

V io°i6 2] f^T^^/^W 8 ^ 



1 ifcjfii-*-&ail«>J6W-*Wb-C*i!). ^« 
«,"l6 3]*2tt, !>yW*«W*»6*^«a» 

[0164]7<^7^t3H lOO.m^E 

[0 16 51 ^JdWoWlt § 2ro ^ 22 t 7 

,^9. :^ii2 2 0iWT^^3« 
gp^5 0^JiW^<WU#tT-C, **b*rB«i- 

g^tW^ii««t^tV^ 22 1 
2 2 2liy^2 2cOS*[6lrt«®- lOOtt^y^b 
2fe&, 2 0 0»4*«*-C*>*. 
[0 16 61 r«»MItytia^ *2* 

[0168] 1 num. 2 tin (law) 3 nr* 

/U7T*7^ 4(l^fT-7^^K 5 1. 5 2 
[0 16 91 ^ffiltt^®^W fSiffit ^ oT,/ ^ 

wan 1 o^^o, 

40 [0 17 01 I2lt ^ffi^B&WfSiffitftoX^S 

[0 17ll^IltI2t *a**to*-CH«»*» 
u W5L 5 2rtJiT*^T^7T^^^t3W 

- 

[0 17 2] fP5 1, 5211 071^-^'- =" 
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[0 17 3] tf^7y^^4»' ^ ffilWS2 

©*JaHU»3ivCnS. ^ 

[0 17 4] ^mmmX'h. T^77^^t3© 

4>M«» «no, 2 1 o^f»4a*«ffiWK<fffi« 

(*||ft) lali«7^77^> 2a. ^Jj' 
7 ,^^;K 4 art, 5ali«» 6 a, 7 .(*«)** 

[0 17 6] «SST=e^7r^ff la©W*»W4m« 
1 la 1 2a#, ^W^*!^**"-****^ 1 3 

SSaiiiSl 2at*ii®ffil 3.fcOHt^*« 20 

[0 17 7] tf^r^^^zaftew^r 

^^la<D*^[S]-W^«« 1 ^^^ 

V s l(4*««6a-e«E«l*S^ f ^ 
8atf y^y v^SjVCJMMMWl 0aW+A7J«l- 

[0 17 8] tf^Ty^A-SattJaWT*'^ 

V s 2tt*«»6.-Ctlffi*«**U ^* 
A7j£*VC^3o B3n . . 

=. ^/U 2 aK«fc*) Vs 1 

[0 17 9] -LfSm^M 5 af^miJft^ 4 a ^ R ^ 

^ » y yiZXm&T**? T *W 1 aO»**lW6** 

r w ®*™* 5 fc ' y * T * 

^0°18 0] t^7^^^2a, 3a©W* 

C2 0a. 3 0al^it52oC(ftlEVslHa^ 



Mm) irftO. ««E»4a, 5aO*W«ffift^^«S 
ICPflf-y * T yV±4 /W2a, 3 attftWtT ^7 T 
[0 18 1] tD*WM»6a, 7ill*MEV.l,V 

EVsl v s 2 * jr©/^******** 

[0 18 2] Lfci-ot, ft«U««»10a»i. feTy* 
7j/ y 3 ^U2a < 3aO««SVil. V s 2 



[0 18 4] y^Sria^Sa*^ . 

T««SSl4aXtt««EW5ai:Urt,J:^. = 

# (*«ffl*4, 5 WW i9l:l»4a, Ba^ffS*,* 

To'l 8 5 1 4 a ' 5al4, «tt«B«+Vfc 

^7^Wr^la«-«l l.k*WW6PMO 
S h7V^^ la. ?«(fiC«W«+Vi:ftS*r*^7 
r *fcla©tt*l 2ai^it5PMOSh7V^ 
^5 la, JK* *JtWii:*«T*A'7T^#la©+* 
t«tSNMOS |«5y^?10 0.aH45. 
^h7V^4 1a, 5 1a. 10 0al:«H-'< 

[0 18 6] rroi9^i-tvtf. 
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[0 18 7] r©@«0#«IJ»tt. ^/<^«(D^I 
Sfc&#Sfc«><OPMOS F7^^4 2a, 5 lair. 
NMO Shyy^nO 0 a t W«T*A-7 7 

©"C. PMOSF7^^4 2 a> 5 1at, NMO S 

£ 0 /its. NMOSh7^10 0a»»F^ 
[0 18 8] 

immm 6 1 H*« 6©Mityt*8io i^-nagg 

[0189] n toy * y MUSS 2 0 Oaf*,. 2 

o i a, mmim=> 202a, h7 2 0 

g*h7^^20 SaW-i-^W^JPfiSfctX-te 
•5c 

[0190] tOB4)«86 a<OtH7j«EEV s 1 ' ttK^l 
ig3 yfyf2 0 2a*iiC-aa»*«»l 0a<O+A 
73ffiKA7j£*,-5 0 »«6tft2 0 lattaO«««E=»^ 

£3 V ^ v-tJ- 2 0 2 aCDttlTJffitt ytyhM?f20 

3a&»tT89ft£;fr-C^S. 

v^) jHiHiroM»t3j-7u *<otb*>wmtt*vi'-cv 

•So 

[0 19 1] IfrfoT, tttt4HR»l 0a<O+A7Jffi 

r l lcS«-r5^^l4««6^^T^5fc*, ft 
tb*«igi Oalzy-f * 
u-c, «»r r x# i a~(Oiim#!ra fctt !> * * 

h ^„fW7u, aiwi*»6a«)a*«ffi«ia 

*]««=» 2 0 2a*aC-CMibli'l6^1 0a© + 

ATjffiKttlTJ^So 
[0 19 2] «2 0 l a( 4^BS-T5rt^ 

t ifijlJSJtta 2 0 2 at 7 >f /U* 

(HP F) £«/£L-C. «JHw|**iT'«-i:« s, >* w% 

[0 19 3] 2 0 4tta|WWai6. 2 0 5att««/'ft 
- K-C-fc5„ 0 9 © H 9 Vv** ^ 4 1 a. 5 1 a. 1 0 0 
a fc 1*138 U-CW^EIIS 2 0 4 alC(4, fc t *.tf 



:/ i"— * *»b/^^.«EV p A 5 AT: § 
ffivp' fc'fc*. :fWEVp' isy-feyhMy 

^T-foS h7^^ 2 0 3CD-<-xmffil-A7J^n 
* 0 19 4] ^©IWWWiaBH-J:^ 

^En&un+tt-r 6^ y -f t c y * 

[0 19 5] 

[£BS«7] ^«7©Mityf4ii i, 812?; 

r©^JS^(4MHrv-7-W^T^/W7T^^ 
{4 ^KT i e^7r^^iaf408l-7r*"WS*8*B8S 6 

a/7a^t«E»2a, 3a^»Sttfc^#^ I C^-y^ 

[0 19 6] 4 0 1ali-flS<^->y 3 ^ 40 
2al4S«4 0 la±I^J*S^fc«W«« 4 0 3>Ott 

sum o 2a±i:* h y yfy^j \z.zy>m&.z*>it.7 

4 0 4a~4 0 6al44«*»&*6 

[0 19 7] 7W77^!?^^1»SW 

W^V^^^404a~406a?r 

so 3a±lC@S$^-C^-5o 

[0 19 8] Lfctfo-C. COWMW. 7^77 
^!7>f^laro*IBastt»»l»4 0 2aCO*S^&T/VS 

[0 19 9] *«^tcJ;tu(4«>;(Of^ffl^)m^#-rsrt 

[0 2 0 0] *i\ 7^7 7X7^+13(0^141 
40 ©T/U5=«^^l-**4 0 3anB©iaifcJ:5*»E>X 

[0 2 0 ll7 ; f/l'77X!7^tla<0l«ll IC<0 
[020 2] 

[2IJSM8] £JIT, ^M^MI^VlM-dsttSKW^ 
*;V7 7^*^*S»« W ^ ta __ 
so [0 2 0 3] #*JS#IT-f4. B 1 3 \Z.7f1t®&®&&®. 
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[0 2 0 4] 01 3lC*3Vvt\ 6ttf*lfc>T\ 12tt#^ 
^4^7V->\>. 2 0ttfg*gS^ 3 4 0tt 

jg^MWlT-. 5 0117^^*5. 
[0 2 0 5] T^r^ilitt, FeCo 

S i B<£>ifflJ&£t*>. ISii30Mm©T^77^7 

J¥^0. 0 3mra^fg7 6i4Sft!;<9f+lte.^ ^Z>±KJf: 
£3/zm<D&®»Ni^S'*7 4tfS5Si£*U ^WfSfWi? 10 
Ni^y ^^ES^J? § 3 m mWT/U ^^72^1 

[0 2 0 6] 7^/l'77^!7'f^6 0^ 014t^L 

[0 2 0 7] rorwr^'^'fteo^f 

W7 0(O±[rga«U 7^77^^t6 0©±-, 
«-a-ffl^-C'fc6iS^3 0 0/xniroT^5 = !>^^-1-ir 20 
6 5£fifrfc„ 

[0 2 0 8] $C>fc-t<D±fc, ^^-^12 

j,^y_/H 2<£>ffl7jtt, 4W. tg»J^»i> 0. 7 
g\ MB)iSS6»fi> 60KHz, ffiMl* 2 0 Og-Cfc 

5 c 

[0 2 0 9] ncDiplCU-C^ 7**77^^^6 5 

7 0 fc ^-g-rswic^/.eSWT*? = VJ* 

6 5&§JBJrL/-Co 



[0210] jB^JSfiibo*^!*, mtii-ii-i 

ow. ts»«FWtto. i~i. 5©, mmmMte* 6 

OKHz. Watt 6. 1~2. 0kgO|EHT-^iST*# 

fc„ <au #369!tt» ±ia*f*fcLrf bits 
</\> 

[0211] (ffffi) 5 *»**ftlittoXH 

i 6 i^-rtsifcK- 6 bfd 0 

[0 2 12] f*@r>f 6tt, ^'OlCil&l Omm 

<DWHU%7 l&WU -SW»3 0ii«©jE#»<Dtt#*t7 
OSrfflSUfco JErLT, rco5BPSiS7 l^«m-r5J:5 
|r, *B#*t7 0<73±l^2 0piOft*©7**77^9'f 

[0213] (ttMW) fi^fflftlt*>57*5 = -7^ 
!7/f + 6 5«:fflv^t?, ^cdS £7^:77 *?-<^r 

6 5 1 7 o t zmmw t m ctf^j vyy-* 

5of£S£Lfc 0 

[0214] (5I3MOM ±fc t tfcttW * © 

jffl»tt«)A*-e31o*»»-caitfrl*ill-3lo« 
t? v 7^77^!7-ft6 0^tl54T% £fctt> T 
*r/U77-*7^6 0 i 8 0 ^SH 

[0 2 15] 
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[02i6i*iJ:9 mi***. o nmrnx-^hti 
mmmm 2«2 4 2 g> msm.ttmnsm 4^220 
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